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Consistent with the development of the coastal urban, it was the time to balance 
the soaring economy and the extremely scanty land. Sea reclamation seemed a useful 
way to solve the problem. However, it took the change of the coastal ecosystem 
eternally with the neglecting of the oppressive expense. The most important reason 
may be that coastal ecosystem services were public goods which weren’t paid by the 
user. The traditional standpoint led to the waste of the valuable resource and 
exploitation barbarously. Environment impact accessment (EIA), as an important part 
of the supervision and management to the sea reclamation project, can mitigate the 
decreasing ecological cost. However, evaluation the benefits of the project which 
didn’t include the ecological cost led to underestimate the cost of project. 
The publication on ecosystem services was increasing exponentially as the result 
of our recognition of the importance of the ecosystem. However, many issues were 
focused on the total amount of the ecosystem services but the changes of the 
ecosystem by human disturbance were short, especially meager on the changes of 
marine ecosystem services. Emergy analysis was already applied in urban ecosystem, 
agriculture ecosystem, and ecological engineering broadly. Although the method was 
used to valuate marine ecosystem, it was meager on the changes of coastal ecosystem 
made by sea reclamation.  
This issue was focused on how sea reclamation making the changes of coastal 
ecosystem services in order to calculate the external cost of the project. Starting with 
the discussion of marine ecosystem services definition based on the popular definition 
of ecosystem services given by Costanza and his team in 1997, marine ecosystem 
services was that marine ecosystem goods and services represent the benefits human 
population derive, directly or indirectly, from marine ecosystem function. Human 
were the beneficiary and other life-form in the marine ecosystem were provider. It 















services in this issue. The sea reclamation project which led to the change of coastal 
ecosystem was classified into three aspects including hydrodynamics, the losses of 
original ecosystem and the social problem, which were sub classified into 12 potential 
impacts relative to 12 indexes. 
The impact of sea reclamation was calculated by three method including 
economic evaluation, emergy analysis and biodiversity experiential formula. With the 
first method, the coastal ecosystem service was classified into the supply, regulation, 
culture and support service as well as identifies 12 sub services based on the relative 
researches. Finally, according to the respective characteristics of the different services 
generated by the coastal ecosystem, the fundamental procedure framework for the 
selecting feasible monetary evaluation approaches was given. The relevant evaluation 
models used in Conventional Market Approach, Replacement Value Approach and 
Benefit Transfer Approach were built. Result Consulting Approach was also used 
operationally. Emergy analysis calculated the import and export energy flow and 
transferred emergy into currency as the external cost of the project. The parameters of 
biodiversity experiential formula included temperature, precipitation and species 
number, and the dependent variable was net primary productivity which could transfer 
into currency by another experiential formula. The external cost of the sea reclamation 
project in Taxia Fuding Fujian province was calculated by the three method separately. 
The total area of the project was 47.12hm2 and the annual external cost was 
672.0×104yuan, 809.2×104yuan and 0.2×104yuan correspondingly. The three results 
were compared in order to find the most reasonable method and compared with the 
other research simultaneously. 
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第一章  绪论 
1 
  第一章  绪论 
1 研究目的及意义 
海岸带是人类的聚集地和活动中心（Nyström，Folke，Moberg，2000；De 














































































第一章  绪论 
3 
环境影响评价的概念（方秦华，2006）。1969 年，美国颁布国家环境政策法案
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